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Abstract

The present study was undertaken to determine if developmental

changes in semantic structure could, to some extent at least, account for-
‘differences between the concepts acqulred by children and those acquired
by adults. Semantic structure was determined at each of four &ge levels
(6~ 97'12-years-of-age and coilege'students), Two indications of devel-
opmental change were observed in the factorial structures.. First, the
youngest children showed a large general factor {essentially evaluative)
which tended to break down with age. Second, the structure developed
from two independent -factors at 6-years-of-age, to four factors at 9, to
five factors at 12 and college age. Changes In semantjc structure helped
¢larify some of the developmental differences in concepts noted in earller

studies.
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DEVELOPMENT OF NATURAL LANGUAGE CONCEPTS: 11,
DEVELGPMENTAL CHANGES 1IN SEMANTIC STRUCTURE

Saltz and Hamilton {1968) and saltz and Medow (1%1) have found marked
signs of concept disruption in young children under conditions of affective
Inconsistency between the attributes assigned to a concept. For example,
8-year-olds tiond to deny that a man can remain a father if he becomes a
drunkard, 701& that a good baseball player (who catches well and hits many
home runs)ﬂﬁecomes a liar, many of these children not only deny that he
could stitl be a geod baseball plaver, the alsn deny thét he can catch well
or hit home runs, Such results suggest that young children see aspects of
the enviromment as much more highly correlated than do adults. Most adults,
for example, could readily aécept the propositicn that a bad man (e.g., a
drunkard) could be a father.

While wa know that young children appear to see attribute relationships
differently from adults (Saltz, Soller and Sigel, 1972) there is much to be
learned about the nature of such differences. The precent study is concerned
with sketching the developmenta] changes In attribute structure.

Ervin and Foster (1960) have proposed that a number of crucial semantic
dimensions may be relatively undifferentiated or fused in young children.

To investigate this, they started with two of the semantic factors Isolated
by Osgood and his associates (e.g.,'Osgood, Suci and Tannenbaum, 1957) the

. evaluative and potency factors, For example, in investigating the potency

factor, Ervin and Foster {1960) showed six-year-old children two balls, one
of which was larger than ihe other, and asked the children, 'is one stronger

and one weaker, or are they poth the same strength?'' These children showed




a strong tendency to claim that the bigger ball was stronger than the
smaller, In general, Ervin and Foster report, the six-year-olds tended to
use the potency terms (i.e., big, strong, and heavy) in an extremely
correlated fashion. Similar results were obtained for a set of words from
0sgood's evaluative factor (i.e., good, pretty, clean, and happy). By 12-
years-of-age this tendency dropped considerably for both factors.

Based on these results, Ervin and Foster suggested.that for many
young children the thres potency words, above, all had the same meaning and
were interchangeabie; similarly the evaluative words all had one meaning.

While Ervin and Foster showed that semantic attributes within a con-
rotative factor are much more highly inter-related for'younger children than
for older, they did not investigate differences in semantic structure bethen
factors. It Is possible, for example, that the tendency to assign common
meanings to attributes extends between factors, for yodnger children, so
that the distinction between potency and evaluation may be obscured (e.g.,
metaphorically, 'big boy'' and ''good boy'' can be synonymous phrases). This
would lead to a more undifferentiated structure for attribute dimesnions at
the younger age leveis.

This latter issue was examined comprehensively by DiVesta (1966) using
the semantic-differential. Children in school grades 2 to 7 rated each of
100 concepts on 27 bi-pular adjective scales: the correlations between the
27 adjective dimensions were then factor analyzed. The factors obtained
were very similar across the various ages tested. DiVeSta.(1966) concluded
that the connctative modes of experfencfng the environment, and of encoding
the experiences, have stabilized by the time a child is in second grade,

A number of questions are jeft unanswéred by the DiVesta study., First,
since he used Osgood's semantic-differential technique, including group

presentation of concepts and attributes in written form, DiVesta was forced




to use children who were at least in the second grade and could read.
(Non~-readers were eliminated from the study). Thus his youngest group

was at least 7-8 years of age. This is perhaps two-years-older than the
group tested by Ervin and Foster in which the high relationship between
attribute dimensions was observed. Secbnd, DivVesta felt that many of his
younger children did not know the meaning of all concepts which he had them
rate. The most likely effect of such ignorance would be to attenuate the
corelation batween attributes for these chiidren. If, as the data from
Ervin and Foster (1960) suggest, the younger children ‘sre characterized by
higher correlations between attribute dimensions, attenuation of such
correlations would make the results for the younger children more similar
to those found in the older children. This could account, in part at least,
for the lack of difference betweew ages observed in DiVesta's data,

Finally, it should be noted that DiVesta, following the lead of Usgood,
at.al. (1957), used s varimax rotation to determine semantic structure.
This type of rotation breaks up any general factor that may occur in the
data. Since the Ervin and Foster data suggest that Inter-ocrrelaticns -
between attribute dimensions may be much higher in younger children than in
older, the possibility of finding a general factor in the semantic structure
of the youngest children shou'd not be precluded by the means of analysis.

The present study re-examined the issue of develcpmental changes in
attribute structure, using & procedure that differed from that of DiVesta
in several ways., First, the children as young as six-years-of-age were
tested. This necessitated the second deviation from the procedure used by
DiVesta; the present experiment involved individual administration of the
tests. A third difference was the use of scale-cn-scale comparisons of

attributes, much like that used by Ervin and Foster (1960}, while DiVesta

used a concepts-~on~scales analysis., In the scale-on~-scale analysis, an
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attribute value from one scale is compared directiy with that of another
scale. For example, the scales good-bza and happy-sad would be comparcd
directiy by telling a child that someone is good and then finding out if
thie implied, Tor the onild, that the person is aiso happy.

The concepts-on-scales technigue, on ithe other hand, invelves using
each attribute scale o rate many d.fferent concepts; the attributes are
then corvelated across concepts. This procedurs, while very common, is
indirect it the final product desived is a cbmparison of attribute dimensions.
The indirect nature of this method could lead to several probfems, {ne
orobiem found by Divesta is that young children may not understand the
meaningof all concepts employed; 1f the primary concern is the inter-
relationships between attiibutes, and the concepts are used merely as a
véhicie to medsure these inéer«re?atimnships, tack of comprehension of the
concepts contributes only o arrer variance. Another ditficulty with the
congepts-un-scales analysis used by Dlveste is that is is at the mercy of
the distribution of variances for sach attribute scale across the concepts
examined. Fuor cxample, if ali the concepts used in a given study are evalued
as good by a group of children, it is likely that an evatuative factor will
rot emerge at all in rhat study; @il the cvaluative attribute-scales will
have the same score an &l concepts, thus theve will be no vartance attri-
butable to avaluation and all the relevent correlations among evaluative
scales witl collapse to zero.

Finally, the present study differed from DiVesta’s in that it employed
rotationai techniques which made it more likely that a general factor might

emerge if one were present in the data.
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Method

Subjects

A total of 240 Ss ware tested., OF these, 160 children came from three
Catholiz schools {two in Windser. Cotévio, ens in Dotreii, Michigan)
Csituated in both middle~class and working-class districts. Eighty of thesc
children were 6-years-old, forty - oars-old, and forty 12-years-old,
Approximately baif of thun were boys, hailf girlz, Parcntal occupations
were obtained, and the ratie of blue-collar to vwhite-collar occﬁpations
of parents was kept almost perfectly vonstent between.the ages (23/17 at age
6 23/17 at age 9 and 21719 at age 12). 1n addition, 80 college students,
enrolled in an introdustory psycholoyy course at Wayne State University
werea tcste& (45 matas, 32 females).
Materiais

Ateribute dimensions vere selfected s0 as to sample as iarge a range of
meanings as possibie, and yet nonsist of words which were comprehensible to
voung children, The review oF gemantic~differential Yiterature by Snider

and Usgood (1969) was used as a sourse of attribute dimensions, and the
NN :
v
e
<33Ty
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Thorandike and Lorge {196%) norms were used to salect words which occur

frequently in the language. ¢ was possibie to find adjectives of ver
1 Guay { J _

high frequency in the English language (used at least 59 to 100 times per

million of words) and suitable diversity to represent tne '‘positive' pole
O for a reasonable variety of semantic dimensions., 'Negative'' words proved
to be much less often used and consequently were more difficult for very

young children than the positive oncs; nevertheless, some of the less

B N
& e

frequently used adjectives. (stch s cowardiy or excitable) had to be included
to obtain bipolar scales,
The final set of 16 bipolar scales (i.e., 16 pairs of antonyms) was:

kind/cruel, honest/dishonest, friendly/unfriendly, tame/wild, smart/silly,

ERIC
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careful/not-careful, calm/excitable, beautiful/ugly, clean/dirty, happy/sad,

young/oid, big/small, ctrong/weak, brave/cowardly, hard werking/lazy,

actlve/not active.

Four pairs of pictuyres of tictitious animals were used with these
dimensions, The two pictures of each pale were mirror images.
Procedure

Each 5 was tested individually, An § was presented with a pair of
pictufes and was told that these represent some strange animals he had never
hefore seen and about which ''we know only one thing." One animal was then
characterized as having one attritute (o.g., kind) and the other animal as
having the opposite attribute {e.q., zruel). He wes then asked to evaluate
the two animels on the remaining 15 dimensions, presenting one dimension at
a time in @ random order. For example: ''If this animal is kind and this
other is cruel, do you thiok thet one of them is more friendiy and the other
more unfriendly, or are they the same? 1f the 5 considered one friendlier
than the other, he was reguired to point out which one. The order of presenta-
tion of the warde, the sides on which the positive or negative attributes
were given, ete. wers all randomized., ELach child was asked if he undefstood
the words, and ¥ necessary, 3 word was explained to him {this occurred rarely).

Since we wished to Find the relationships between 16 bipolar scales, a
compiete matrix of judgments for eéch S would have invoi&ed judging each of
the 16 scales, as staondards, against the remaining sets of 15 scales. lsing
t his procedure outlined above, this would have required 250 judgments from
each child, with great repetition of traifs 10 be used as comparison stimuli
and as standards, Since it was felt that this would strain the attention
span of the children, cach.§_was shown only four dimensions as standards

(each sat of standards accompanied by a different pair of animal-illustrations).

Each of the four standards was judged on the remaining 15 attribute scales



for a total of 60 judgments per S. The four standards shown each § were
determined randomly, with the limitation that al! standards be judged
equally often over the 40 or 80 Ss in &n age group. Note that the use of
different $c to rate different concepts was established as a precedent in
several earlier studies, such as DiVesta (1966) and Akute {cited in 0sgood,
1962, p. 17). This procedure is justified on the grounds ichat, since $s
are used as measuring instruments, rather than points in the sample space,
there {5 no requirement that every 5 judge every concept.

Statistical analysis

The judgments of relationships between attributes were converted into
Juagm p

an index of co-relation, using a procedure similar to that cited by Shepard

(1962, p. 235). Each judgment was scored +1 if the § associated the positive

-—

ends of the two dimensions being related (e.g,, chose the kind animal as
clean); a judgment was scored zeru if the $ saw no association between the
two dimensiong being compared; and -1 was sccred if the positive end of one
dimension was associzied with the negative end of the other {e.g., if S chose
kind animal az dirty). Scores in each matrix cell were divided by the numSer
of §s who judged each comparison of attributes; this produced a co-relation
index that ranged from +1.00 to ~{.00. The complete 16 X 16 matrix of word
comparisons had 10 judgments per cell at the age levels of 9 and 12, and 2C
judginents per cell for the 6 year-olds and university students,

't is much easier to determine the underlying structure of this type
of matrix if the two halves can be averaged to produce a single, symmetrical
matrix. in the present study, a symmeteical matrix would mean that any
given word (e.g., word-1) would produce the same pattern of co-relations with
other words in the matrix whether word-1 were the standard and al} the other
words were the comparison stimuli, or if word-1 were a comparisen stimulus

successively evaluated against each of the other words as the standards.
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This characteristic of symmetry can be evaluated relatively simply by means
of Spearman rank~order correzlations (rhos). A Spearman rho was calculated
between tha pattern of so-relations for ecach word as the standard stimulivs

as opposad to the pattern for the samz word as a comparison stimuius, This
procedure produced 16 rhioe per matrix, At each age level these rhos tended
Lo be hiéh, indicating that the matirises were, indesd, relatively symmetrical
(e.g., told that an animal was kind, all the six-year-clds said he was
hongst; told that the animal was honesit, they all said that he was kind.

To itlustrate the magnitude of these rhos, at each age they were transformed
to Is, these were averaged and retvansformed te rhos. The average rhos
obtained were as follows: At age 6, rho = ,52%; at age 9, rho = .512; at age
12, rho = .0640; for unlversity students, rho = .702. 1t should be noted that
at the earliest ages the rhos tended to be sitenuated by the large nﬁmber of
cowpgiations that were tied at 1,00, in other words, the somewhat lower rhos
for the younger chiidren do not represent inconsistent comparisens of the.
original stimulus words; on the contrary, the rhos were attenuated by too
great a stability,

These rhos were judged large encugh to justify averaging of the two
sldes of each matrix io make the matvizes symmetrical for purposes of further
study., This led tc a set of matrices in which the distinction between
standard and comparison stimuli was eiimfnnted and e&.h comparison of two
attribute dimensions was judged 57 20 3 at ages 9 and 12, and by 40 Ss
at age b and by university students,

The possibility was considered of analyzing the data by means of non-
parametric, multi~dimensional scaling technigues, such as the Guttman-Lingos.
it was finally decided tha;, desnite violating certain of the assumptions

underlying factor aralysis, this technigque came closest to answering the

questions most basic to the present research.



Since the co~relations indices calculated above ranged from +1.00 to
~1.,00, these matrices of cu~relations can be factor analyzed as though the
cell entries were Pearson rs, While the magnitude of the factor loadings
obtained by this technique will! not be identical to those obtained from
Pearson rs, the factor structures will prove to be virtually identical, and
the loadings within each factor obtaiﬁed using the present procedure will
be highly correlated with the icadings obtained using Pearson ys. Separate

factor analyses were conducted at each age level.

Are there svstomatic differences in semantic structure of children as a
function of age? .A number of indices suggest that, for the youngest children
tested, the semantic structure is targely dominated by a single general factor,
this structure becomes more compliex with zge., First, this is indicated by
the fact that In only 5% of the judgments did children é-years-of-age say that
two attribute dimensions were unralated. Vhe corresponding data for children
at 9-and 12-years~oi-ade, and for sollege aged $5, were 36%, 35%, and 63%,
respectively. A similar pattorn is seen in the percentages of variance found
in the first factor extracted at each age ievel by means of the unrotated
principal axes soiution., These percentages were 63%, 57%, 40%, and 36% for
$5 & 9~ 12-years-of-age, and for coliege students, respectively.

Turning to‘zhe rotated factorial data, both varimax and quartimax
soiutions were obtained at each sge level. Only factors with elgen-values
over 1.0 were retained for rotation.

Since the quartimsx solution tends to preserve a general factor if one
occurs in the principal axes <olution, let us examine the results of the
quart imax Qotut%ons first. Tables ¥ o I+ present the factorial structures

for 6~ 9- and 12=year-~old children and the college students, respectively.
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Note, in these tables, that the cognitive structures at the successive
age levels Jemonstrate increased differentiation of meaning in two ways.
First, we find a movement from & stronyg generél factor, at the early ages,
to ¢ break-up of the general factor at later ages. The quartimax solution
in Table 1 shows thet, fer the 6-year-olds, Factor 1 (the evaluative factor)

insert Table 1 about here
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is a general factor on which every attribute shows some degree of positive

toading., The quartimax rotation for tha 9-year-olds (see Table 2) shows that

[ e L L L L LT T R T

insert Table 2 about here
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the general factor has begun to break-up and other factors are making a

s tronger appearance. By 1Z-years-of~age, Table 3 shows that the evaluative

A e WP U . S S e B e WD e 0 - - - -

insert Table 3 about here
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factor has reduced eVen_further'in size, and tﬁere is no longer any sign of
the general factor in the quartimax sclution. The structure found for the
college students (see Table h)Ais extremely interesting as it is almost
identical to that of the 12-year-olds. This virtual identity exists despite
the very different backgrounds of the two groups (e.g., the greater homo-
geniety of thé college students in terms of social class and 1Q, the greater

homogeniety of the 12-year-olds in terms of religious education).

Insert Table 4 about here

The second indication of the development of differentiation between
dimensions of meaning, from the quartimax rotation, is that the number of
factors in the cognitive structure increases between 6-and 12-years-of-age.

At 6-years-of-age, only two factors are extracted (see Table 1). The first
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structure is significantly related to ‘age and sex, but not to social class

cay inrelligence. Thz Index of compiexity employed was the number of com-

1)

parisons between pairs of dimenﬁianS on which @ child indicated that the

‘dimensions werg aneln;ed (e. g., thea kiﬁd dnlma! i neitheristrqnger nor

weakar than thq aru&i animal}. Since complete mata'mn sociat laaa and
intelligence were not available for ihe woliege s cudbnts, ‘this group Was
omitted from che ana.vsta uPd mf?y the 6~ 2~ and 1?~ye1r~eldv were aompdred

in an analysis of variance. Older children were More Tikely to state that

o dimensions were unrelated than wero youngsr children, F§2, 11k} = 47,2,

p {.001. Girls were more }ikely to state that two dimznsions were unrelated
than boys, F{t, 13k} = 7.2, p<.0t. On the ather hand, & comparison of

chiidren whose fathers wera in blue coilar versus white collar occupations

failed to'ﬁpp:&ach significance. Similarly, & cateqgorization of 'the children

by the«r twaaherf an the basis of inﬁe!!igence'tﬁsts and c?ass performance

faileo~te shov a're?a innship to whflﬂlmﬂnﬁ” an,"he expﬁzomental task.;

wn

bl ;ussian
 Mhy wili a'{yogng child ingist that o .ath& who becomes & drunkard

15 no longar @ rathﬂ 7 The prasent data suggest that, tostme?axteﬁt‘afm e

jeast, the‘psychoﬁngical‘aharacteristEcS of ua;ur&1 ianguaqe uonc-pts w1ll

be: detnxmnne by the organ:*a!tcn uf 'quur'ylng Jeman‘ - ture wirhnn_'

tﬁe'chi}d. At earfyfsxageﬁ of the chi”d devu!cpncnt, ihh d:menq:ons of

the 5emantic space are not yet undesandun* Fn“rGTOFQ, .F thc conccpt of

?a her is located art the pouutzvo ané af rke aval uarzve dvmnnqeon, it;wil?

‘V ......c--—oo.—

be very dif‘ uly for the ahstd to ircapt a per 50n @S an ansfance o# :h

concupt sf that per%ﬁﬁ contalns attrlbugec that - are scrOﬂgly at Lhe npgatzve

‘iend cf the drmpnsnon.—,‘

The data of *h» present qtudy support &rv'n dnd Foster (1960) in thexr'

ﬁcontentlon that manv attr:bute dlmenqzens dra hagh!v corre!atwd for young




Aruntoxt provided by exic Il

o

children, and that”theée‘correlations dqcfease in magnitude with age.

However, our results are even moirs axireme than theirs, Ervin and Foster.

 compared evaluative atoributes with eneh othea, and ggggngx attr ibutes w:vh
Caach othér; but did'n@t comparﬁ7eva?matEVe'an' putvncy at-s'but th ach

other, B«sed on their. ana!ys 5, they oo nuﬁuded that a]i mva! atxve o rsbuteS

tenddd to bavw ona m~ansr&y ang @il ﬁntencv attrihutes o have'a differen;

'mbanxﬁq far 6-wear»o?j | Tha pragent .tuav lhldlvﬂd all p&%s ibie compariscns
'bprween attributes, awmd found that fcr_the,ﬁéyear«o!us there wis on!y &
refatively waak indfcgtian of inde .ﬂuwr potency factor, and no activity

fastor at all; the childran produced & larga geners! factor that included

ail the others 1o somé extent, and this factor was largely evaluative in

natuie, )

Does this high corre :¢t-ow hatween attrubute d!menSuona at the younge

agas indicate, as»ErVEn &nd | foster (19b0) ,uoge%t, that Lhese chuldren )

not’ reali ze “haf the at *"ibutas hmv» dlff&\cﬂt mean’nqsf Whi:ﬁ there are
no definite dats on this is$ue,=xhe writers be!lmVr irv:n ard Foster inc orrect. .

o>

Many voung childeen gdvc pontJuaous cxnianmt:cnr .orlthovr 3udqm9ntq tndt

‘Endidﬂted Lhe thiidrén haught of thn attr:buteq aS  rrelﬁted but not iuen?:ca¥

For examp%e, one child said Lhui th» tdme dﬂ«ﬂ07 vould oc c-ean bpcause, if

'ct_was~tame someEsne wnu;d take cmra 350 and keep‘it alesn,f“fn shbrt, the

“halo' effact g eemwd to bo mnrh stronger for younger childres than for olger,

rampar,nu eu" faut ' snalysis of semantic -attributes to that of  DiVesta
(1966), a ﬁumaer uf Llff&“(ﬂ es anerge, vDEVesta found virtually ro change

in samantnc struqture betwe n, anproxxmaumty, thn agcf of‘ﬂ-tb i3; ,wg, on

“the other har fourd £y s|zenb‘c systpmatzc fncreaso in diff&f“ﬂtl&tlon
.hetWee! 6~ and. 9~ years of age, and scmewhat mai!er increascs. in dcfferen»

_-tnatlon betwean 9- nd 14-yeaqs»of~agn.' At thla pulnt the wrzters feel rh

- ftﬁéhdiffaréntesl3?6 ]ar9¢3VudQe ta‘differéntﬂpgqmeduqes (1) |nd1v1dua! teStiFu
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‘§f chifdren in this sﬁudy, as opoosed to written,!gregp testing by‘DiVestaﬁ'
{2) use of scalg-on-scale somparisen technique in this stud#, as opposed to
DiVeét&!s use of ﬁcales-Onmcnncapt_techh?que in which many of the children

. app#r@nteiy djd.not undmrstaﬁd'th&'meanjng of atl the ccnceptﬁ being tested;

Cand {3) our use of quartimax rotation winich permits the emergence of & gen-

eral factor, as opposcd te DiVesta's use of the varimax which prevents the

‘emergence of a geners) fuctor, DiVesta's wse of a written test to measure
sapantic structure wes Srobably parvicelarly difficult for the second graders

in his study, -

: o
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